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Please cancel claims 1 - 56, 65, 67, 69 - 76, and 79 - 80 and add the following 

new claims;. 

—8 1 . The memory of claim 57 wherein said plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays in said array 



blocks and a plurality of row decoders positioned between adjacent columns of individual arrays 
in said array blocks. 

82. The memory of claim 8 1 wherein,each of said plurality of individual arrays 
includes digitlines extending therethrough and into said sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacent rows of individual arrays and through said 



/ 



sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

83. The memory of claim 82r whgreiB said array blocks include datalines running 
between adjacent columns of individual arrays and through said row decoders to form 



intersections with said I/O lines, sail 
multiplexers positioned at certain 



lity of^eripheral devices including a plurality of 
ucflntersections of I/O lines and datalines for transferring 
signals on said I/O lines to said ditalines. 

84. The memory of/c/aim 83 wherein said multiplexers are positioned at every 
second individual array. 

85. The memory/of claim 57 wherein said plurality of array blocks is organized into 
a plurality of array quadrants, and wherein said plurality of peripheral devices includes an array 
I/O block for servicing each of said array quadrants, a plurality of data read multiplexers 
responsive to said array I/O blocks, a plurality of data output buffers responsive to said plurality 
of data read multiplexers, and a plurality of data pad drivers responsive to said plurality of data 
output buffers for making the read data available at said plurality of pads. 
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86. The memory of claim 85 wherein said plurality of peripheral devices includes a 
Plurality of data in buffers responsive to data available at id plurality of pads and a plurality of 
data write multiplexers responsive to said plurality of dat/in buffers, and wherein said array I/O 
blocks are responsive to said plurality of data write multiplexers. 

87. The memory of claim 85 additionally imprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 

88. The 



The memory of claim 87 wherein sid individual arrays of memory cells include 

ime 

cycling through sets of rows of cells in response/ an all row high test request. 



^ -v^ui; WClia uic 
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supplies. / * 

91. The memory of claim| 7 wherein said plurality of voltage supplies includes a 
voltageregulatorcomprisedofapluiityofpoweramplifi^ 

amplifier is associated with each of said plurality of array blocks. 

92. The memory of ell 91 additionally comprising circuits for disabling said at 
least one power amplifier when its Associated array block is disabled. 

93. The memory of claim 91 wherein said plurality of power amplifiers are divided 
■ntoaplurality of groups for on|of separate or concurrent operation to achieve a predetermined 
level of output power. f 

*». -nc nemo^ofclain, 57 wherein and ptali, y „f v„, Bg . bKiMa , 
vo, Bg ep™ pi ne,^ ap ^i tyofvo , B8ep ^ p ^ B ^^ api ^ of ^ fOT 



00241837 



• COPY 



operation in one of separate or concurrent operation to achieve predetermined levels of output 
power. / 

95. The memory of claim 94 wherein said plurality of voltage pump circuits are 
divided into a primary group and a secondary group, and wherein both said primary and said 
secondary groups are operable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

96. The memory of claim 57 wherein said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to said fpray blocks, said bias generator including an 
output status monitor. 

97. The memory of claim 57 additionally comprising a powerup sequence circuit for 
controlling the powering up of certain of said voltage supplies. 

98. The memory of claim 57 ^vhgjrem said memory provides at least 256 meg of 

storage. 

99. The memory of claim 98^vWiereyv^aid plurality of array blocks combine to 
provide more than 256 meg of storage, saipmemory additionally comprising repair logic to 
logically replace defective memory cellsjvith operable memory cells such that said memory 
provides said 256 meg of storage. 

1 00. A system, comprising 

a control unit for performing' a series of instructions; and 
a dynamic random access ynemory responsive to said control unit, said memory 
comprising: 

a plurality of individual/arrays of memory cells, said individual arrays organized into 

// 

rows and columns to form a plurality of array blocks; 

// 

a plurality of pads located centrally with respect to said array blocks; 

P 
I* 

a plurality of peripheipl devices for transferring data between said memory cells and said 
plurality of pads; 
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a plurality of voltage supplies located proximat^f said plurality of pads for generating a 
plurality of supply voltages; and 

a power distribution bus for delivering said plurality of supply voltages to said individual 
arrays and said plurality of peripheral devices. 

101 . The system claim 100 wherein said plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between^djacent rows of individual arrays in said array 

/ 

blocks and a plurality of row decoders positioned between adjacent columns of individual arrays 
in said array blocks. 

1 02. The system of claim 101 wljjerein each of said plurality of individual arrays 
includes digitlines extending therethrough mdjxrth said sense amplifiers, and wherein said array 
blocks include I/O lines running between Adjacept rows of individual arrays and through said 
sense amplifiers, said sense amplifiers J^dphiding circuits for transferring signals on said digitlines 
to said I/O lines. 

103. The system of claim 102 wherein said array blocks include datalines running 
between adjacent columns of individual arrays and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheral devices including a plurality of 

1 

multiplexers positioned at certain&f said intersections of I/O lines and datalines for transferring 

( 

signals on said I/O lines to said datalines. 

104. The system ofjfylaim 103 wherein said multiplexers are positioned at every 
second individual array. 

h 

105. The system of claim 100 wherein said plurality of array blocks is organized into a 

il 

plurality of array quadrants* and wherein said plurality of peripheral devices includes an array I/O 

u. 

block for servicing each of said array quadrants, a plurality of data read multiplexers responsive 

// 

to said array I/O blocks, a /plurality of data output buffers responsive to said plurality of data read 

I 

multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 
for making the read data/available at said plurality of pads. 
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106. The system of claim 105 wherein said nfurality of peripheral devices includes a 
plurality of data in buffers responsive to data available/at said plurality of pads and a plurality of 
data write multiplexers responsive to said plurality of/data in buffers, and wherein said array I/O 
blocks are responsive to said plurality of data write multiplexers. 

/ 

107. The system of claim 105 additionally comprising a data test path circuit 

/ 

interposed between said array I/O blocks and said plurality of data read multiplexers. 

/ 

108. The system of claim 107 wherein said individual arrays of memory cells include 

/ 

memory cells arranged in rows and columns, said memory additionally comprising logic for 
cycling through sets of rows of cells in response to an all row high test request. 

1 09. The system of claim 1 00 wtterein said power distribution bus includes a first 
plurality of conductors forming a web arouiid^ch of said array blocks and a second plurality of 
conductors extending from said web totfomn a gricp*rtthin each of said array blocks. 

1 10. The system of claim lpW^h^rein isajjkfJower distribution bus includes a third 
plurality of conductors running parallel io sai$}/fMurality of pads for receiving an external voltage 
from said plurality of pads and for distributing the external voltage to said plurality of voltage 
supplies. , / 

111. The system of claim 100 wherein said plurality of voltage supplies includes a 

// 

voltage regulator comprised of a plurality of power amplifiers, and wherein at least one power 

i; 

amplifier is associated with each of said plurality of array blocks. 

/ 

1 12. The system of claim 1 1 1 additionally comprising circuits for disabling said at 



least one power amplifier when its associated array block is disabled. 

I 

113. The systeny>f claim 1 1 1 wherein said plurality of power amplifiers is divided 
into a plurality of groups for one of separate or concurrent operation to achieve a predetermined 

// 

level of output power. j 

1 14. The system of claim 100 wherein said plurality of voltage supplies includes a 

'i 

voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 

I 
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operation in one of separate or concurrent operatioiflto achieve predetermined levels of output 
power. / 

115. The system of claim 1 14 wherein /said plurality of voltage pump circuits are 
divided into a primary group and a secondary group, and wherein both said primary and said 

secondary groups are operable in response to a first type of refresh mode and wherein only said 

I 

primary group is operable in response to a second type of refresh mode. 



116. The system of claim 100 wherein said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage tc/said array blocks, said bias generator including an 
output status monitor. ] 

117. The system of claim 100 additionally comprising a powerup sequence circuit for 
controlling the powering up of certain 6t said^bltage supplies. 

: = - 11 8. The system of claim lOtfwherein said memory provides at least 256 meg of 
storage. li 

119; The system of claim 1 1 8 wherein said plurality of array blocks combine to 
provide more than 256 meg of storage, said memory additionally comprising repair logic to 
logically replace defective memory cells with operable memory cells such that said memory 

i: . 

provides said 256 meg of storage, jj 

1} 

1 20. The power distribution bus of claim 58 wherein certain of said first and second 

pluralities of conductors are for carrying an array voltage. 

>' 

a 

121. The power distribution bus of claim 120 additionally comprising a plurality of 
switches each controlling the distribution of the array voltage to one of the array blocks. 

122. The power distribution bus of claim 58 wherein certain of said first and second 
pluralities of conductors are for carrying a boosted array voltage. 

123. The power distribution bus of claim 122 additionally comprising a plurality of 
switches each controlling the distribution of the boosted array voltage to one of the array blocks. 

/ 

/ 
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124. The power distribution bus of claim 5 8* wherein certain of said first and second 
pluralities of conductors are for carrying a digitline bias voltage. 

125. The power distribution bus of claim/l24 additionally comprising a plurality of 
switches each controlling the distribution of the digitline bias voltage to one of the array blocks. 

/ 

126. The power distribution bus of claim 58 wherein certain of said first and second 

pluralities of conductors are for carrying a ground voltage. 

j 

127. The power distribution bus of claim 126 additionally comprising a plurality of 

/ 

switches each controlling the distribution of the ground voltage to one of the array blocks. 



128. The power distribution bus <^f cl§im 58 wherein certain of said first and second 
pluralities of conductors are for carrying j^ackbias voltage 




1 29. The power distribution yn&of pjg&n 1 28 additionally comprising a plurality of 

w 

switches each controlling the cUstributiorag^Ehe back bias voltage to one of the array blocks. 

t 1 

1 30. The power distribution bus of claim 58 wherein certain of said first and second 



pluralities of conductors are for carrying a cell plate voltage. 

131. The power distribution bus of claim 1 30 additionally comprising a plurality of 
switches each controlling the distribution of the cell plate voltage to one of the array blocks. 

1 32. The power distribution bus of claim 58 wherein certain of said first plurality of 

■ - / 

conductors are for carrying a peripheral voltage. 

r 

133. The power distribution bus of claim 132 additionally comprising a plurality of 

i 

switches each controlling the distribution of the peripheral voltage to one of the array blocks. 

134. The power distribution bus of claim 58 wherein said first plurality of conductors 

/ 

extend from an area located centrally with respect to the memory blocks. 

135. The power/distribution bus of claim 58 additionally comprising a third plurality 



of conductors running parallel to a plurality of input/output pads for receiving external power 
from the pads and for supplying the external power to a plurality of voltage supplies located 
proximate to the pads. 
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136. A system for generating and distributing power to a memory device constructed 
of memory blocks and organized into an array, said systOT comprising: 

a plurality of voltage supplies located centrally^ith respect to the memory blocks of the 

array and for producing a plurality of operating voltages; and 

/ 

a first plurality of conductors forming a wet^suirounding each of the blocks of the array, 
one of said conductors being responsive to ground potential, said other conductors being 
responsive to the plurality of operating voltages. 

1 37. The system of claim 1 36 when ^one>>^id ^plurality of voltage supplies 
includes a voltage regulator for producing an 44ray vojt^ge and a peripheral voltage. 

138. The system of claim 1 36 wherein one of said plurality of voltage supplies 
includes a voltage pump for producing a baak bias voltage. 

1 39. The system of claim 136 wherein one of said plurality of voltage supplies includes a 
generator for producing a cellplate and digitline bias voltage. 

140. The system of claim 136 wherein one of said plurality of power supplies includes 
a voltage pump for producing a boosted array voltage. 

141. The system of claim! 136 additionally comprising a second plurality of 
conductors extending from said w^b into each of the memory blocks to form a grid within each of 
the memory blocks. ^ 

142. The system of claim 141 wherein certain of said first and second pluralities of 
conductors are for carrying an array voltage. 

143. The system of claim 142 additionally comprising a plurality of switches each 

• I 

controlling the distribution of the array voltage to one of the memory blocks. 

144. The system of claim 141 wherein certain of said first and second pluralities of 
conductors are for carrying a' boosted array voltage. 

145. The system of claim 144 additionally comprising a plurality of switches each 
controlling the distribution of the boosted array voltage to one of the memory blocks. 
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146. The system of claim 141 wherein certaip of said first and second pluralities of 
conductors are for carrying a digitline bias voltage. 

147. The system of claim 146 additionally comprising a plurality of switches each 
controlling the distribution of the digitline bias voltage to one of the memory blocks. 

148. The system claim 141 wherein certain of said first and second pluralities of 



/ 



conductors are for carrying a ground voltage. 

149. The system of claim 148 additionally comprising a plurality of switches each 

/ 

controlling the distribution of the ground voltage to one of the memory blocks. 

150. The system of claim 141 whfereipf certain of said first and second pluralities of 
conductors are for carrying a back bias voltaj ;e J 

151. The system of claim 1 50 adc ilionaU^ comprising a plurality of switches each 
controlling the distribution of the back bias voltage to one of the memory blocks. 

152. The system of claim 141 wherein certain of said first and second pluralities of 
conductors are for carrying a cell plate voltage. 

153. The system of claim 152 additionally comprising a plurality of switches each 
controlling the distribution of the cell plate voltage to one of the memory blocks. 

1 54. The system of claim 1 4 1 additionally comprising a plurality of input/output pads 



for receiving external power and positioned proximate to said plurality of voltage supplies. 

1 55. The system of claim 1 54 additionally comprising a third plurality of conductors 

j 

for connecting certain of said plurality of input/output pads to said plurality of voltage supplies. 

156. The system of claim 1 55 wherein certain of said third plurality of conductors are 
for carrying an external voltage. » 

157. The system of claim/l55 wherein certain of said third plurality of conductors are 

for carrying a pad driver external voltage. 

i 

158. The system of claim 155 wherein certain of said third plurality of conductors are 



for canying a pad driver ground potential. 

i 
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159. A method of generating and distributing voltages to a dynamic random access 
memory device having a plurality of memory blocks arranged in an array and a plurality of pads 
located centrally of said array of memory blocks, said method comprising the steps of: 

generating a plurality of voltages with a plurality of voltage supplies positioned 
proximate to the plurality of pads; 

distributing said plurality of voltages through!' a web surrounding each of the blocks of the 
anay, and 

distributing certain of said plurality of voltages into each of the memory blocks through a 

/ 

second plurality of conductors extending from smd^/eb into each of the memory blocks. 

1 60. The method of claim 1 59 additionally comprising the step of distributing to the 



voltage supplies through a third plurality of 
161. The method of claim 159 a 



ctors certain voltages available at the pads. 
iditionaUy comprising the step of controlling the 
distribution of said plurality of voltages wftVa>plurality of switches. 

162. The memory of claim 5 9/ wherein said array of memory cells is organized into 
rows and columns to form a plurality off individual arrays, and wherein said plurality of individual 



arrays is organized into a plurality of array blocks, and wherein one of said power amplifiers is 
associated with each of said plurality of array blocks. 



1 63. The memory of claim 162 additionally comprising circuits for disabling said at 
least one power amplifier when its associated array block is disabled. 

1 64. The memory of claim 59 wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
operation in one of separate or^concurrent operation to achieve predetermined levels of output 
power. 

1 65. The memory ,6f claim 164 wherein said plurality of voltage pump circuits are 
divided into a primary group fend a secondary group, and wherein both said primary and said 
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secondary groups are operable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

166. The memory of claim 59 wherein said, plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to said array, said bias generator including an output 
status monitor. 

167. The memory of claim 59 additionally comprising a powerup sequence circuit for 
controlling the powering up of certain of said voftage supplies. 

1 68. The memory of claim 59 wherein said array of memory cells is organized into 
rows and columns to form a plurality of individual arrays, and wherein said plurality of individual 
arrays is organized into a plurality of array hflock£<arid wherein said plurality of peripheral 
devices includes a plurality of sense ami U#ers positioned between adjacent rows of individual 
arrays in said array blocks and a pluralit 'jof ipW^cpd^spositioned between adjacent columns 
of individual arrays in said array blocks. 

1 69. The memory of claim L68 wherein each of said plurality of individual arrays 
includes digitlines extending therethrough and into said sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacent rows of individual arrays and through said 
sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 

to said I/O lines. j 

I 

1 70. The memory of claim 169 wherein said array blocks include datalines running 

/ 

between adjacent columns of individual arrays and through said row decoders to form 

/ 

intersections with said I/O lines,* said plurality of peripheral devices including a plurality of 

i 

multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 

t 

signals on said I/O lines to said datalines. 

171. The memory /of claim 1 70 wherein said multiplexers are positioned at every 
second individual array. 
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1 72. The memory of claim 59 wherein said array of memory cells includes a plurality 
of individual arrays organized into a plurality of array quadrants, and wherein said plurality of 
peripheral devices includes an array I/O block for servicing each of said array quadrants, a 
plurality of data read multiplexers responsive to said array I/O blocks, a plurality of data output 
buffers responsive to said plurality of data read multiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output buffers. 

173. The memory of claim 172 wherein said plurality of peripheral devices includes a 
plurality of data in buffers responsive to externally supplied data and a plurality of data write 
multiplexers responsive to said plurality of data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

1 74. The memory of claim W2 additionally comprising a data test path circuit 
interposed between said array I/O bk&ks and said plurality of data read multiplexers. 

1 75. The memory of claujfi^ I74^yrtierein said individual arrays of memory cells include 




memory cells arranged in rows and columns, said memory additionally comprising logic for 
cycling through sets of rows of cells in response to an all row high test request. 

1 76. The memory of claim 59 wherein said array of memory cells is organized into a 
plurality of array blocks, and wherein said power distribution bus includes a first plurality of 
conductors forming a web around each of said array blocks and a second plurality of conductors 

extending from said web to form a grid within each of said array blocks. 

/ 

177. The memory /of claim 176 additionally comprising a plurality of pads located 

/ 

centrally with respect to said plurality of array blocks, and wherein said power distribution bus 

/ 
t 

includes a third plurality of conductors running parallel to said plurality of pads for receiving an 

/ 

external voltage from said plurality of pads and for distributing the external voltage to said 

/ 

plurality of voltage supplies. 

1 78. The memory of claim 59 wherein said memory provides at least 256 meg of 
storage. / 
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1 79. The memory of claim 1 78 wherein said may provides more than 256 meg of 
storage, said memory additionally comprising repair logic to logically replace defective memory 
cells with operable memory cells such that said memory provides said 256 Meg of storage. 
,180. A system, comprising: 

a control unit for performing a series of instructions; and 

a dynamic random access memory responsive to said control unit, said memory 
comprising: 

an array of memory cells; 

a plurality of peripheral devices f^jHvriting data into said memory cells and for reading 
data out of said memory cells; \ 

a plurality of voltage supplies j^fgen^rofing a plurality of supply voltages, at least one of 

i 

said voltage supplies being a voltage i regulator comprised of a plurality of power amplifiers and 

wherein said power amplifiers are organized into a plurality of groups operable in one of separate 

7 

and concurrent operating modes t<ypchieve predetermined levels of output power; and 

a power distribution bus for delivering said plurality of supply voltages to said array and 
said plurality of peripheral devices. 



181. The system of claim 1 80 wherein said array of memory cells is organized into 
rows and columns to form a plurality of individual arrays, and wherein said plurality of individual 



arrays is organized into a^plurality of array blocks, and wherein one of said power amplifiers is 

/ 

associated with each o^/said plurality of array blocks. 

182. The system of claim 181 additionally comprising circuits for disabling said at 



least one power amplifier when its associated array block is disabled. 

1 83. The system of claim 1 80 wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
operation in one of separate or concurrent operation to achieve predetermined levels of output 



power. 
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1 84. The system of claim 1 83 wherein said plurality of voltage pump circuits are 
divided into a primary group and a secondary group, ami wherein both said primary and said 

secondary groups are operable in response to a first type of refresh mode and wherein only said 

/ 

primary group is operable in response to a second type of refresh mode. 

185. The system of claim 1 80 wherein said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to said array, said bias generator including an output 
status monitor, 

186. The system of claim 180 additionally comprising a powerup sequence circuit for 
controlling the powering up of certain of said vpkagc supplies. 

1 87. The system of claim 1 8C wlierein said array of memory cells is organized into 
rows and columns to form a plurality of pdjVidual ajra^s, and wherein said plurality of individual 
arrays is organized into a plurality of an^Wedcs, and wherein said plurality of peripheral 

devices includes a plurality of sense amplifiers positioned between adjacent rows of individual 

1 1 

arrays in said array blocks and a plurality of row decoders positioned between adjacent columns 

N 

of individual arrays in said array blocks 



188. The system of claim 1 87 wherein each of said plurality of individual arrays 

/ 

includes digitlines extending therethrough and into said sense amplifiers, and wherein said array 



blocks include I/O lines running between adjacent rows of individual arrays and through said 

/ 

sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

1 89. The system' of claim 188 wherein said array blocks include datalines running 
between adjacent columns /of individual arrays and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 



signals on said I/O lines to said datalines. 
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190. The system of claim 189 wherein said npltiplexers are positioned at every 
second individual array. 

191. The system of claim 180 wherein safd array of memory cells includes a plurality 
of individual arrays organized into a plurality of array quadrants, and wherein said plurality of 
peripheral devices includes an array I/O block for/servicing each of said array quadrants, a 
plurality of data read multiplexers responsive to^said array I/O blocks, a plurality of data output 
buffers responsive to said plurality of data read' multiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output buffers. 

/ 

192. The system of claim 191 wherein said plurality of peripheral devices includes a 
plurality of data in buffers responsive to extemallysupplied data and a plurality of data write 
multiplexers responsive to said plurality^ data^^ffers^juid wherein said array I/O blocks are 
responsive to said plurality of data writfjj 

iSditionally comprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 

194. The system of claim A 93 wherein said individual arrays of memory cells include 
memory cells arranged in rows and column, said memory additionally comprising logic for 

cycling through sets of rows of cells in response to an all row high test request. 

/ 

1 95 . The system of claim 1 80 wherein said array of memory cells is organized into a 



1 93 . The system of claim 



plurality of array blocks, and wherein said power distribution bus includes a first plurality of 
conductors forming a web around each of said array blocks and a second plurality of conductors 

/ 

extending from said web to form a grid within each of said array blocks. 

1 96. The system of claim 1 95 additionally comprising a plurality of pads located 

/ 

centrally with respect to said plurality of array blocks, and wherein said power distribution bus 
includes a third plurality of conductors running parallel to certain of said plurality of pads for 
receiving an external voltage/from said plurality of pads and for distributing the external voltage 
to said plurality of voltage supplies. 
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197. The system of claim 180 wherein said menfory provides at least 256 meg of 



storage. 



198. The system of claim 197 wherein said^array provides more than 256 meg of 
storage, said memory additionally comprising repaij^logic to logically replace defective memory 
cells with operable memory cells such that said memory provides said 256 meg of storage. 



1 99. The voltage regulator of claim 60 wherein said plurality of power amplifiers is 

/ 

divided into a plurality of groups for one of independent and concurrent operation among said 
groups. 

200. The voltage regulator of claij^O wherein each of said plurality of power 
amplifiers comprises an amplifier portion mfd a^bTOstpifcuit that is operable to increase the slew 
rate of said amplifier portion in response top^icfcontrol signals. 

201 . The voltage regulator of claim 60 additionally comprising a booster amplifier for 
supplying additional power to the dynanic random access memory in response to said control 
signals reflecting a predetermined operating condition. 

202. The voltage regulator of claim 201 wherein said booster amplifier has an output 
connected through an impedance within output of said power amplifiers. 

203. The voltage regulator of claim 201 additionally comprising a standby amplifier 
for supplying power in response to said control signals reflecting periods in which said plurality 
of power amplifiers and said booster amplifier are not operating. 

204. The voltage regulator of claim 20 1 wherein said booster amplifier is designed to 



operate on a bias current less than? a bias current required for each of said plurality of power 
amplifiers. 



205. The voltage regulator of claim 204 wherein said standby amplifier is designed to 

/ 

operate on a bias current less than said bias currents required for each of said plurality of power 

/ 

amplifiers and said booster amplifier. 
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206. An amplifier portion of a voltage regulato^for a dynamic random access 
memory, said amplifier portion comprising: 

a plurality of power amplifiers divided into a plurality of groups for operation in one of 
separate or concurrent operation to achieve predetermined levels of power output to the dynamic 
random access memory. 

207. The amplifier portion of claim 206 additionally comprising a booster amplifier 
for supplying additional power in response to a predetermined operating condition. 

208. The amplifier portion of claim 207 additionally comprising a standby amplifier 
for maintaining a nominal level of power output^tne dynamic random access memory when 
said plurality of power amplifiers and said booster arpplTfier are. not operating. 

209. The amplifier portion of clajpi206^4l6rein each of said plurality of power 
amplifiers has a gain greater than one. 

210. The amplifier portion of c&im 206 wherein each of said plurality of power 
amplifiers comprises an amplifier portion and a boost circuit that is operable to increase the slew 
rate of said amplifier portion in response to a predetermined operating condition.. 

211. A voltage regulator for a dynamic random access memory, comprising: 
a circuit for generating a reference voltage from an externally supplied voltage; 
an amplifier for amplifying/said reference voltage with a gain greater than unity to 

generate an internal supply voltage available on first and second buses; and 

control logic for generating control signals for controlling said amplifier. 

212. The voltage regulator of claim 21 1 wherein said amplifier comprises a plurality 
of individual amplifiers arranged substantially in parallel between said circuit for generating a 
reference voltage and said first bus. 

213. The voltag^regulator of claim 212 wherein said first bus carries an array voltage. 

214. The voltage regulator of claim 2 1 3 wherein said first bus is connected to said 

/ 

second bus through an impedance. 

i 
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215. The voltage regulator of claim 214 wherein said second bus carries a peripheral 

voltage. 

216. The voltage regulator of claim 21 1 wherein said amplifier comprises at least one 
power amplifier, at least one booster amplifier, andyat least one standby amplifier, wherein said 
voltage regulator has reduced operating current requirements by allowing selective operation of 
the individual amplifiers in one of individual anH pr^3eterrnined combinations. 

217. A method of operating a vpiCgrge regulator for a dynamic random access memory, 
comprising the steps of: 

generating a reference voltage frotffan exterpaHy supplied voltage; 
amplifying said reference voltage fwtfia gain greater than unity to generate an internal 
supply voltage available on a bus; anc 

generating control signals for controlling said step of amplifying 

218. A method of operating an amplifier portion of a voltage regulator for a dynamic 

random access memory, said method comprising the steps of: 

I 

operating at least one power amplifier during periods of memory array operations; 

operating, independently of the operating of the at least one power amplifier, at least one 
/ 

booster amplifier during periods of voltage pump operations; and 

operating a standby amplifier at a low maintenance current level regardless of the state of 

/ 

operation of the power amplifier and booster amplifier. 

2 1 9. The method of claim 2 1 8 wherein said step of operating the standby amplifier 




includes operating the standby amplifier at a current level that is less than that required for 

/ 

operating the at least one power amplifier. 

220. The method of claim 218 wherein said step of operating the at least one power 
amplifier comprises/the step of operating a plurality of power amplifiers in groups to match the 
power produced toffthe power required by the memory. 
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22 1 . The method of claim 220 wherejjr&jd step of operating a plurality of power 
amplifiers in groups includes operating a pyira^tj^of power amplifiers in groups to perform 
refresh operations at various rates. 

222. The method of claim 2 1 8)&&&£in said steps of operating at least one power 
amplifier and operating at least one h^o^ter amplifier are carried out while maintaining an 
impedance between the respective cfutputs of the at least one power amplifier and the at least one 




booster amplifier to avoid transfer of transients. 



223 . A voltage reference circuit 



yefe^ence voltage, comprising: 




e to an external voltage for supplying a 



an active referencecif€uit for receiving the external voltage and for producing a 
ference signal haytfig a desired relationship with the external voltage; and 

ajtffity gain amplifier responsive to said reference signal for producing the reference 

voitage. 

224. The voltage referenj^eLQWu|t^fclaim 223 wherein said active reference circuit 
comprises a current source provj^if^etfirent to a diode stack having an adjustable impedance for 
producing said referenpe'signal. 

225. The voltage reference circuit ^ofclaim 224 wherein said diode stack includes a 
plurality of transistors connected in serip^; with each transistor's gate connected to a common 



\) I potential, and a plurality of switches each for selectively shunting one of said transistors 

' 226. The voltage reference circuit of claCm 225 wherein said switches are controlled 

^^by^uses, and wherein opening certain of said fuges turns its associated switch on, and wherein 
ypening certain other of said fuses turns its associated switch off. 

227. The voltage reference circuit of claim 226 wherein said plurality of transistors 




\ / inclut 



includes a first plurality of field effecnransistors and wherein said plurality of switches includes 
I a second plurality of field effect transistors. 

{ l 
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228. The voltage reference circuit of claim 223 additionally comprising a pullup stage 
for pulling up the reference voltage so as to substantially track the external voltage when the 
external voltage exceeds a predetermined value. 

229. The voltage reference circuit of claim 228 wherein said pullup stage includes a 
plurality of diodes connected between the external voltage andfthe reference voltage. 

230. The voltage reference circuit of claim 229 wherein the reference voltage is the 
external voltage less a voltage drop across said plurality of diodes. 

23 1 . A voltage reference circuit in combinatory with a power amplifier, said 
combination comprising: 

an active reference circuit for receiving the external voltage and for producing a 
reference signal having a desired relationship to the external voltage; 

a unity gain amplifier responsive to said reference signal for producing a reference 
voltage; and 

a power amplifier stage for amplifying thfe reference voltage by a factor greater than unity 
to provide an output voltage. 

232. The combination of claim 23 If additionally comprising a circuit for supplying the 
external voltage as the output voltage when the external voltage is below a first predetermined 
value. 

233. The combination of claim ^232 wherein said circuit for supplying includes a 
switch for shorting a bus carrying the external voltage with a bus carrying the output voltage. 

234. The combination of claim 232 additionally comprising a pullup stage for pulling 
up the reference voltage so as to substantially track the external voltage when the external voltage 
exceeds a second predetermined value/ 

235. The combination of claim 234 wherein said pullup stage includes a plurality of 
diodes connected between the external voltage and the reference voltage. 
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236. The combination of claim 235 wherein the reference voltage is the external 
voltage less a voltage drop across said plurality of diodes. 

237. The combination of claim 234 wherein said combination supplies an output 
voltage which increases at a first slope substantially the same as a slope of the external voltage 
during a powerup range, increases at a second slope substantially less than a slope of the external 
voltage during an operating range, and increases at a third slope greater than a slope of the 
external voltage during a burn-in range of the external voltage. 

238. A voltage regulator for a dynamic random access memory for supplying an 
output voltage in response to an external volmge, and wherein the output voltage has a first 
characteristic when the external voltage is in a powerup range, has a second characteristic when 
the external voltage is in an operating range, and has a third characteristic when the external 
voltage is in a buni-in range, said regulator comprising: 

a circuit for supplying the extfrn^f voltage as the output voltage when the external 



voltage is below a first predetermin< 
an active reference circuit 



v^We'defining the powerup range; 
rep^fving the external voltage and for producing a 



reference signal having a desired relationship with the external voltage; 

/ t 

a unity gain amplifier responsive to said reference signal for producing a reference 
voltage when the external voltafge is above said first predetermined value; 

a power amplifier stafge for amplifying the reference voltage by a factor greater than unity 
to provide the output voltage when said circuit for supplying is not supplying the external voltage 
as the output voltage; and j 

a pullup stage for pulling up the reference voltage so as to substantially track the external 
voltage when the external voltage exceeds said second predetermined value defining the burn-in 
range. 

239. The voltage regulator of claim 238 wherein said active reference circuit 

/ 

comprises a current source for presenting a current at a circuit node and a circuit for providing an 



00241837 



-22- 



impedance includes a circuit for adjusting the im 
available at said node. 

24 1 . The voltage regulator of claim 
impedance includes a plurality of transistors 
connected to a common potential, and a plus di 
said transistors. 





impedance between said node and a reference potential,ysaid reference signal being available at 
said node. 

240. The voltage regulator of claim 239 ^herein said circuit for providing an 

to modify said reference signal 



erein said circuit for providing an 
in series, with each transistor's gate 
switches each for selectively shunting one of 



242. The voltage regulator of cla m 241 wherein said switches are controlled by fuses, 
and wherein opening certain of said fuses turns its associated switch on, and wherein opening 
certain other of said fuses turns its associated switch off. 

243. The voltage regulator of claim 242 wherein said plurality of transistors includes a 
first plurality of field effect transistors and wherein said plurality of switches includes a second 
plurality of field effect transistors. 

244. The voltage regulator of claim 238 wherein said pullup stage includes a plurality 
of diodes connected between'the external voltage and the reference voltage. 




245. The voltage regulator of claim 244 wherein the reference voltage is the external 

/ 

voltage less a voltage dr^p across said plurality of diodes. 

246. The voltage regulator of claim 238 wherein said circuit for supplying includes a 
switch for shorting a pus carrying the external voltage with a bus carrying the output voltage. 

247. A method of supplying an outpu^oltage in response to an external voltage, and 
herein the output voltage has a first characteristic when the external voltage is in a powerup 

range, has a second characteristic when the external voltage is in an operating range, and has a 
third characteristic when the external voltage is in a burn-in range, said method comprising the 
steps of: 
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supplying the external voltage as the output voltage when t#e external voltage is below a 
first predetermined value defining the powerup range; 

. producing a reference signal having a desired relationship with the external voltage; 

amplifying the reference signal with a unity gain amplifier for producing a reference 
voltage when the external voltage is above said first predetermined value; 

amplifying the reference voltage by a factor greater than unity to provide the output 
voltage when the external voltage is not being supplied as the output voltage; and 

pulling up the reference voltage so as to/substantially track the external voltage when the 
external voltage exceeds said second predetermined value defining the burn-in range. 

248. The method of claim 247 wherein said step of producing a reference signal 
includes the steps of generating a currentfrelated to the external voltage, applying the current to a 
circuit node, and draining the current from the circuit node through an adjustable impedance. 

249. The method of claim 248 additionally comprising the step of adjusting the 
impedance to modify the reference signal. 

250. The method o^claim 249 wherein said step of adjusting the impedance includes 
the step of opening a fuse. 

25 1 . The memory of claim 6 1 wherein said logic ^disables the power amplifier 
associated with an array block that has had its power distribution switch opened. 

252. The memory of claim 61 wherein sjjj^arrdy of memory cells is organized into 



rows and columns to form a plurality of indivi 
organized to form said array blocks, and wh 
plurality of sense amplifiers positioned 



r arrays, and wherein said individual arrays are 
lid plurality of peripheral devices includes a 
Sjacent rows of individual arrays in said array 
blocks and a plurality of row decoders po/itioned between adjacent columns of individual arrays 
in said array blocks. 

253. The memory of claim 252 wherein each of said plurality of individual arrays 
includes digitlines extending tHer^lu-ough and into said sense amplifiers, and wherein said array 
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blocks include I/O lines running between adjacent rows of individual arrays and through said 



sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlmes 
to said I/O lines. / 

254. The memory of claim 253 wherein said/array blocks include datalines running 
between adjacent columns of individual arrays and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheraLdgyices including a plurality of 




lexers are positioned at every 



multiplexers positioned at certain of said intersectio^S/6f I/O lines and datalines for transferring 
signals on said I/O lines to said datalines. 

255. The memory of claim 254 whe 
second individual array. 

256. The memory of claim 61 wherefin said plurality of array blocks is organized into 
a plurality of array quadrants, and wherein saia plurality of peripheral devices includes an array 
I/O block for servicing each of said array quadrants, a plurality of data read multiplexers 
responsive to said array I/O blocks, a plurality of data output buffers responsive to said plurality 
of data read multiplexers, and a plurality of jdata pad drivers responsive to said plurality of data 
output buffers. 

257. The memory of claim 25 6/ wherein said plurality of peripheral devices includes a 
plurality of data in buffers responsive to dxternally supplied data and a plurality of data write 
multiplexers responsive to said plurality Jof data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

258. The memory of claim/256 additionally comprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 

259. The memory of claim 258 wherein said array of memory cells includes memory 
cells arranged in rows and columns/ said memory additionally comprising logic for cycling 
through sets of rows of cells in response to an all row high test request. 
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260. The memory of claim 61 wherein said power di^ribution bus includes a first 
plurality of conductors forming a web around each of said array blocks and a second plurality of 
conductors extending from said web to form a grid within dach of said array blocks. 

u 

261. The memory of claim 260 additionally comprising a plurality of pads located 

F 

centrally with respect to said plurality of array blocks, And wherein said power distribution bus 
includes a third plurality of conductors running parallel to said plurality of pads for receiving an 
external voltage from said plurality of pads and fopdi^trijy&ting the external voltage to said 
plurality of voltage supplies. 

262. The memory of claim 61 wheMn^ld phjrility of power amplifiers is divided 
into, a plurality of groups for one of separate sfpji cojK^urrent operation to achieve a predetermined 
level of output power. 

263. The memory of claim 61 Wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
operation in one of separate and concurrent operation to achieve predetermined levels of output 
power. 

264. The memory of clairfi 263 wherein said plurality of voltage pump circuits is 
divided into a primary group and a Secondary group, and wherein both said primary and said 
secondary groups are operable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

265. The memory of claim 61 wherein said plurality of voltage supplies includes a 
bias generator for supplying^ bias voltage to said array blocks, said bias generator including an 
output status monitor. 

266. The meniory of claim 61 additionally comprising a powerup sequence circuit for 
controlling the powering up of certain of said voltage supplies. 

f 

267. The njemory of claim 61 wherein said memory provides at least 256 meg of 

storage. 
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268. The memory of claim 267 wherein said plurality of array blocks combine to 
provide more than 256 meg of storage, said memory additionally comprising repair logic to 

logically replace defective memory cells with operable memory cells such that said memory 

/ 

provides said 256 meg of storage. / 

/ 

269. A system, comprising: 

a control unit for performing a series of instructions; and 

a dynamic random access memory responsi^ejefsaid control unit, said memory 
comprising: 

an array of memory cells configured in sflfrarately^ontrollable array blocks; 
a plurality of peripheral devices responsible external signals for writing data into said 
array blocks and for reading data out of said sdray blocks; 

a plurality of voltage supplies for generating a plurality of supply voltages, at least one of 
said voltage supplies being a voltage regulator comprised of a plurality of power amplifiers and at 
least one of said power amplifiers being associated with each of said array blocks; 
a plurality of power distribution switches; and 

a power distribution bus for delivering said plurality of supply voltages to said array 
blocks through said plurality of switched and to said plurality of peripheral devices, and wherein 
said plurality of peripheral devices includes logic for controlling each of said plurality of switches 
and for controlling the state of each of said power amplifiers. 

270. The system of clainfr269 wherein said logic disables the power amplifier 
associated with an array block that has had its power distribution switch opened. 



271. The system of claim 
rows and columns to form a plurality 



a 



269 wherein said array of memory cells is organized into 
of individual arrays, and wherein said individual arrays are 



organized to form said array blocks' and wherein said plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays in said array 
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blocks and a plurality of row decoders positioned between adjacent columns of individual arrays 
in said array blocks. 

272. The system of claim 271 wherein each of saSd plurality of individual arrays 
includes digitlines extending therethrough and into said sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacent rows^of individual arrays and through said 
sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

273. The system of claim 272 wherein said array blocks include datalines running 



between adjacent columns of individual arrays and through said row decoders to form 

/ 

intersections with said I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/O lines to said datalines. 

274. The system of claim 273 ft lercin said multiplexers are positioned at every 
second individual array. ' 

275. The system of claim 269 wherein said plurality of array blocks is organized into a 

I 

plurality of array quadrants, and wherein said plurality of penpheral devices includes an array I/O 

// 

block for servicing each of said array qiiadrants, a plurality of data read multiplexers responsive 

/ 

to said array I/O blocks, a plurality of data output buffers responsive to said plurality of data read 

/ 

multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers. 

' ■ / 

276. The system of claim 275 wherein said plurality of peripheral devices includes a 

/ 

plurality of data in buffers responsive to externally supplied data and a plurality of data write 

/ 

multiplexers responsive to said plurality of data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

277. The system of claim 275 additionally comprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 



[array] 
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278. The system of claim 277 wherein said array of mdmory cells includes memory 
cells arranged in rows and columns, said memory additionally ^omprising logic for cycling 
through sets of rows of cells in response to an all row high test request. 

279. The system of claim 269 wherein said powd^ distribution bus includes a first 
plurality of conductors forming a web around each of said/array blocks and a second plurality of 
conductors extending from said web to form a grid within each of said array blocks. 

280. The system of claim 279 additionally comprising a plurality of pads located 

/ 

centrally with respect to said plurality of array blocks; and wherein said power distribution bus 
includes a third plurality of conductors running parallel to said plurality of pads for receiving an 
external voltage from said plurality of pads and f</r distributing the external voltage to said 
plurality of voltage supplies. 

28 1. The system of claim 269 whejf&^sakpffiurality of power amplifiers is divided 
into a plurality of groups for one of separate ^pcKconcurrent operation to achieve a predetermined 
level of output power. 

282. The system of claim 269 wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of voltige pump circuits divided into a plurality of groups for 
operation in one of separate and concurrent operation to achieve predetermined levels of output 
power. 

283. The system of claim #82 wherein said plurality of voltage pump circuits is 

divided into a primary group and a secondary group, and wherein both said primary and said 

I;! 

secondary groups are operable in response to a first type of refresh mode and wherein only said 

I 

primary group is operable in response to a second type of refresh mode. 



284. The system of claim 269 wherein said plurality of voltage supplies includes a 

/ 

bias generator for supplying a bias voltage to said array blocks, said bias generator including an 
output status monitor. 
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285. The system of claim 269 additionally comprising a powenip sequence circuit for 
controlling the powering up of certain of said voltage supplies. 

.286. The system of claim 269 wherein said memory provides at least 256 meg of 

storage. 

287. The system of claim 286 wherein said/plurality of array blocks combine to 
provide more than 256 meg of storage, said memory additionally comprising repair logic to 
logically replace defective memory cells with operable memory cells such that said memory 
provides said 256 meg of storage. 

288. The voltage regulator of claim 62^yh&rein each array block has a capacitance 
associated therewith, and wherein said control £j^uitry<£sables power amplifiers in response to 
array blocks being disabled so as to maintain ajpi/edet^rmined ratio of the total remaining 
capacitance to the number of operational pow<lp&mplifiers. 

289. The voltage regulator of claim 288 wherein said predetermined ratio is 
approximately 0.25 nanofarads per operational bower amplifier. 

290. The voltage regulator of claim! 62 wherein said multiple power amplifiers include 
twelve amplifiers, and wherein eight of said pqwer amplifiers are each associated with one of 
eight array blocks. 

29 1 . Voltage regulator circuitry fof" inclusion in a dynamic random access memory, 
said circuitry comprising: 

independent circuits for developing k supply voltage for a plurality of memory array 
blocks of the dynamic random access memory; and 

h 

a control circuit for receiving a si glial when one of the memory array blocks is disabled 



and for producing control signals in respor 
circuits. 

292. The circuitry of claim 29 
therewith, and wherein said control circuit 
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se thereto for disabling one of said independent 



wherein each array block has a capacitance associated 
produces control signals for disabling certain 
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independent circuits in response to array blocks being disabled so as to maintain a predetermined 
ratio of the total remaining capacitance to the total immber of operational independent circuits. 

293. The circuitry of claim 292 wherein said predetermined ratio is approximately 
0.25 nanofarads per operational module. 

294. A method of operating an amplifier portion of a voltage regulator for a dynamic 
random access memory divided into array bl^/ks, said amplifier portion having a number of 
individual power amplifiers, said method comprising the steps of: 

operating at least one power amplifier for eac]^ array block during periods when 
operations are performed by the memory; 

determining when an array blo^Jcjhas beppme disabled; and 



disabling at least one power ; 
295 . The method of claim 25 



ler foj^ach disabled array block, 
wherein each array block has a capacitance associated 
therewith, and wherein said step of disabling at least one power amplifier includes the step of 
maintaining a predetermined ratio of the total remaining capacitance to non-disabled power 
amplifiers. 

296. The method of claim 29i > wherein said predetermined ratio is approximately 0.25 

I 

nanofarads per non-disabled power amfjl ifier. 

297. A method of operating a n amplifier portion of a voltage regulator for a dynamic 

I 

random access memory divided into eight array blocks, said amplifier portion having a number of 
individual power amplifiers, said metho i comprising the steps of: 

operating at least one power art plifier for each of the eight array blocks during periods 
when operations are performed on the i lemory; 

operating the remaining power amplifiers in one of individual and group modes 
depending on the power requirements of the memory; 

determining when an array blcck has become disabled; and 

disabling the power amplifier ; issociated with the disabled array block. 
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298. The power supply of claim 63 wherein said plurality of voltage supplies includes 
a voltage regulator comprised of a plurality of power amplifiers, and wherein at least one power 
amplifier is associated with each of the plurality of array blocks. 

299. The power supply of claim 298 including circuits for disabling said at least one 
power amplifier associated with each of the plurality of array blocks when the array block 
associated therewith is disabled. 

300. The power supply of claim 299 whirein said plurality of power amplifiers is 
divided into a plurality of groups for one of separate and concurrent operation to achieve a 
predetermined level of output power. 

301 . The power supply of claim 63 w\fer€in said plurality of voltage supplies includes 
a voltage pump including a plurality of voltage rf^p^ircuits^ivided into a plurality of groups 
for operation in one of separate and concurrent pperatipff to achieve predetermined levels of 
output. 

302. The power supply of claim 301/ wherein said plurality of voltage pump circuits is 
divided into a primary group and a secondary group, and wherein both said primary and said 
secondary groups are operable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

303. The power supply of claim p02 wherein the first type of refresh mode includes a 
4k refresh mode and wherein said second tyfpe of refresh mode includes an 8k refresh mode. 

304. The power supply of claim/ 63 wherein said plurality of voltage supplies includes 

i 

a bias generator for supplying a bias voltade to said array blocks, said bias generator including an 



output status monitor. 



305. The power supply of clain i 

vcfli 



^63 wherein said plurality of voltage supplies includes 
a voltage regulator, a first and a second vWltage pumps, and a generator for producing a bias 
voltage, said memory additionally comprising a powerup sequence circuit for controlling 
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powering up of said voltage regulator, said voltage pumps, and said generator for producing a 
bias voltage in response to an external voltage. 

306. The memory of claim 64 wherein said plurality of voltage pump circuits is 
divided into a primary group and a secondary group, and wherein both said primary and said 

secondary groups are operable in response to a first type of refresh mode and wherein only said 

/ 

primary group is operable in response to a second type of refresh mode. 

/ 

307. The memory of claim 306 wherein ihe first type of refresh mode includes a 4k 



refresh mode and wherein the second type of re 

308. The memory of claim 64 where 
plurality of array blocks, and wherein said pi 
regulator including a plurality of power amp. 
associated with each of said plurality of ana: 

309. The memory of claim 308 ad 




mode includes an 8k refresh mode. 

y of memory cells is organized into a 
voltage supplies includes a voltage 
herein one of said power amplifiers is 



1 tionally comprising circuits for disabling said at 
least one power amplifier, when its associated i rray block is disabled. 

3 1 0. The memory of claim 309 wherein said plurality of power amplifiers is divided 
into a plurality of groups for operation in one bf separate and concurrent operation to achieve 
predetermined levels of output power. 

311. The memory of claim 64 wribrein said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage tj> said array, said bias generator including an output 
status monitor. 

312. The memory of claim 3 1 1 Additionally comprising a powenip sequence circuit 

i 

for controlling the powering up of certain qf said voltage supplies. 

/] 

313. The memory of claim 64/wherein said array of memory cells is organized into 
rows and columns to form a plurality of inpividual arrays, and wherein said plurality of individual 
arrays is organized into a plurality of array blocks, and wherein said plurality of peripheral 
devices includes a plurality of sense amplifiers positioned between adjacent rows of individual 
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arrays in said array blocks and a plurality of row decoders positioned between adjacent columns 
of individual arrays in said array blocks. 

314. The memory of claim 313 wherein each/of said plurality of individual arrays 
includes digitlines extending therethrough and into saicy sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacent rows of individual arrays and through said 
sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

315. The memory of claim 314 wherein/said aija^tocks include datalines running 
between adjacent columns of individual arrays andf>Krougfi said row decoders to form 



*pjjefal devices including a plurality of 
[ions of I/O-fines and datalines for transferring 



intersections with said I/O lines, said plurality o; 
multiplexers positioned at certain of said inte 
signals on said I/O lines to said datalines. 

316. The memory of claim 3 1 4 wherein said multiplexers are positioned at every other 
individual array. 

317. The memory of claim 64 wherein said array of memory cells includes a plurality 
of individual arrays organized into a plurality/of array quadrants, and wherein said plurality of 
peripheral devices includes an array I/O blodk for servicing each of said array quadrants, a 
plurality of data read multiplexers responsivte to said array I/O blocks, a plurality of data output 
buffers responsive to said plurality of data read multiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output Buffers. 

318. The memory of claim 3 1 7/ wherein said plurality of peripheral devices includes a 
plurality of data in buffers responsive to externally supplied data and a plurality of data write 
multiplexers responsive to said plurality/of data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

319. The memory of clainy 3 1 7 additionally comprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 
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320. The memory of claim 3 1 9 wherein said individual arrays of memory cells include 
memory cells arranged in rows and columns, said memory additionally comprising logic for 
cycling through sets of rows of cells in response to an all row high test request. 

321. The memory of claim 64 wherein said array of memory cells is organized into a 

/ 

plurality of array blocks, and wherein said power distribution bus includes a first plurality of 
conductors forming a web around each of said array/ blocks and a second plurality of conductors 
extending from said web to form a grid within each/ of said array blocks. 

322. The memory of claim 321 additionally comprising a plurality of pads located 

it 

centrally with respect to said plurality of array block^^dwherein said power distribution bus 
includes a third plurality of conductors runninjyaprallel jp^said plurality of pads for receiving an 



external voltage from said plurality of pads anj 
plurality of voltage supplies. 

323. The memory of claim 64 wh< 

storage. 



^distributing the external voltage to said 



said memory provides at least 256 meg of 



324. The memory of claim 323 whcfrein said array provides more than 256 meg of 

storage, said memory additionally comprising Repair logic to logically replace defective memory 

|# 

cells with operable memory cells such that said memory provides said 256 meg of storage. 

J/ 
If 

325. A system, comprising: 

a control unit for performing a serie& of instructions; and 
a dynamic random access memory Responsive to said control unit, said memory 
comprising: 

an array of memory cells; 

a plurality of peripheral devices fjbr writing data into said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies (of generating a plurality of supply voltages, at least one of 
said voltage supplies being a voltage pump comprised of a plurality of voltage pump circuits and 
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wherein said voltage pump circuits are organized into ^plurality of groups operable in one of 
separate and concurrent operating modes to achieve predetermined levels of output power; and 

a power distribution bus for delivering said plurality of supply voltages to said array and 
said plurality of peripheral devices. 

326: The system of claim 325 wherein said plurality of voltage pump circuits is 
divided into a primary group and a secondary grouti, and wherein both said primary and said 
secondary groups are operable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

327. The system of claim 326 wherein fthe first type of refresh mode includes a 4k 
refresh mode and wherein the second type of refresh gafode includes an 8k refresh mode. 

328. The system of claim 325 wheroiA^aid anfey of memory cells is organized into a 
plurality of array blocks, and wherein said plurajp/of vj&ftage supplies includes a voltage 



regulator including a plurality of power amplifi 



if and wherein one of said power amplifiers is 



associated with each of said plurality of array blocks. 

329. The system of claim 328 additionally comprising circuits for disabling said at 
least one power amplifier when its associated ar -ay block is disabled. 

330. The system of claim 329 wherein said plurality of power amplifiers is divided 
into a plurality of groups for operation in one of separate and concurrent operation to achieve 
predetermined levels of output power. 

331. The system of claim 325 wheriin said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to si id array, said bias generator including an output 
status monitor. 

332. The system of claim 325 additionally comprising a powerup sequence circuit for 
controlling the powering up of certain of saic voltage supplies. 

333. The system of claim 325 wherein said array of memory cells is organized into 
rows and columns to form a plurality of indi 1 |idual arrays, and wherein said plurality of individual 
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arrays is organized into a plurality of array blocks, and wherein said plurality of peripheral 
devices includes a plurality of sense amplifiers positioned between adjacent rows of individual 
arrays in said array blocks and a plurality of row decoders positioned between adjacent columns 
of individual arrays in said array blocks. / 

334. The system of claim 333 whereWeach of said plurality of individual arrays 
includes digitlines extending therethrough and im o said sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacer t rows of individual arrays and through said 
sense amplifiers, said sense amplifiers including f ircuits for transferring signals on said digitlines 
to said I/O lines, 

335. The system of claim 334 when^\said 
between adjacent columns of individual arrays 
intersections with said I/O lines, said plurality < 




blocks include datalines running 
aid row decoders to form 
devices including a plurality of 



multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/O lines to said datalines. 

336. The system of claim 334 wherei^i said multiplexers are positioned at every other 
individual array. 

337. The system of claim 325 wherein said array of memory cells includes a plurality 



of individual arrays organized into a plurality of 
peripheral devices includes an array I/O block fo 



;irray quadrants, and wherein said plurality of 
• servicing each of said array quadrants, a 



plurality of data read multiplexers responsive to ;aid array I/O blocks, a plurality of data output 
buffers responsive to said plurality of data read i aultiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output buffer ». 

338. The system of claim 337 wherem said plurality of peripheral devices includes a 



plurality of data in buffers responsive to externa 
multiplexers responsive to said plurality of data 

responsive to said plurality of data write multiplexers. 

i 

c 
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ly supplied data and a plurality of data write 

\ 

in buffers, and wherein said array I/O blocks are 



3m/risii 



339. The system of claim 337 additionally comprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 

/ 

340. The system of claim 339 wherein said individual arrays of memory cells include 

/ 

memory cells arranged in rows and columns, said memory additionally comprising logic for 
cycling through sets of rows of cells in response to rn all row high test request. 

34 1 . The system of claim 325 whereiiyfeak^array of memory cells is organized into a 
plurality of array blocks, and wherein said powp distribution bus includes a first plurality of 
conductors forming a web around each ofsaid array blocks and a second plurality of conductors 
extending from said web to form a grid within each of>&d array blocks. 

342. The system of claim 341 ^ffditipflally comprising a plurality of pads located 
centrally with respect to said plurality of array blocks, and wherein said power distribution bus 
includes a third plurality of conductors running parallel to said plurality of pads for receiving an 
external voltage from said plurality of {/ads and for distributing the external voltage to said 
plurality of voltage supplies. 

343. The system of claim/325 wherein said memory provides at least 256 meg of 

storage. 

344. The system of clafim 343 wherein said array provides more than 256 meg of 
storage, said memory additionally comprising repair logic to logically replace defective memory 
cells with operable memory cells such that said memory provides said 256 meg of storage. 

345. An output portion of a voltage pump for a dynamic random access memory, 
comprising: 



a plurality of voltage, pump circuits divided into a plurality of groups for operation in one 
of separate and concurrent operation to achieve predetermined levels of power output to the 
dynamic random access memory. 
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346. The output portion of claim 345 wherein each of said plurality of voltage pump 
circuits includes two substantially identical pump portions operating in tandem in response to an 
externally supplied clock signal. j 

.< 347. The output portion of claim 345 wherein said plurality of voltage pump circuits 
includes twelve pump circuits all of which are operable when the dynamic random access 
memory is in a first type of refresh mode and wherein only a portion of said twelve pump circuits 
are operable when the dynamic random access memory is in a second type of fresh mode. 

348. The output portion of claim 347 wherein six of said pump circuits are in a 
primary group and six of said pump circuit si are in a secondary group, and wherein both groups of 
pump circuits are operable in response to^tffe first type of refresh mode and wherein only said 
primary group of pump circuits is operable in response to the second type of refresh mode. 

349. The output portion of cWm 348 wherein both groups of pump circuits are 
operable in response to a 4k refresh mooe apdwherein only said primary group of pump circuits 
is operable in response to an 8k refreslymode. 

350. The memory of claim 66 wherein said voltage generator is of the type which 
utilizes a pullup and a pulldown cu^fent for regulation purposes, said memory additionally 
comprising: 

a pullup current monitor responsive to the pullup current for generating a first pullup 
signal and a second pullup signal indicative of whether the change over time of the pullup current 
is within a second predetermined range; and 

a pulldown current monitor responsive to the pulldown current for generating a first 
pulldown signal and a second pulldown signal indicative of whether the change over time of the 
pulldown current is within a" third predetermined range, and wherein said logic circuit is also 
responsive to said first and^econd pullup signals and said first and second pulldown signals. 

351. The membry of claim 66 wherein said array is organized into rows and columns 
to form a plurality of individual arrays, and wherein said plurality of individual arrays is 
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d array blocks include datalines running 
d throifgh said row decoders to form 

pheral devices including a plurality of 



organized into a plurality of array blocks, and wherein sai^f plurality of peripheral devices 
includes a plurality of sense amplifiers positioned between adjacent rows of individual arrays and 

a plurality of row decoders positioned between adjacent columns of individual arrays. 

/ 

352. The memory of claim 35 1 wherein each of said plurality of individual arrays 
includes digit lines extending therethrough and into said sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacent rows of individual arrays and through said 
sense amplifiers, said sense amplifiers including y6'ircujts*fbr transferring signals on said digitlines 
to said I/O lines. 

353. The memory of claim 352 yWerein 
between adjacent columns of individual i 
intersections with said I/O lines, said pluraljf 

multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/O lines to said datalines/ 

354. The memory of claim 3/53 wherein said multiplexers are positioned at every 
second individual array. 

355. The memory of clainS 66 wherein said array of memory cells includes a plurality 
of individual arrays organized into af plurality of array quadrants, and wherein said plurality of 
peripheral devices includes an array I/O block for servicing each of said array quadrants, a 
plurality of data read multiplexers/responsive to said array I/O blocks, a plurality of data output 
buffers responsive to said plurality of data read multiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output buffers. 

356. The memory off claim 355 wherein said plurality of peripheral devices includes a 
plurality of data in buffers resppnsive to externally supplied data and a plurality of data write 
multiplexers responsive to said plurality of data in buffers, and wherein said array I/O blocks are 

I 

responsive to said plurality ofjdata write multiplexers. 
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357. The memory of claim 355 additionally comprising a data test path circuit 
interposed between said array I/O blocks and said pluralit^f data read multiplexers. 

358. The memory of claim 357 wherein said individual arrays of memory cells include 



memory cells arranged in rows and columns, said memory additionally comprising logic for 



cycling through sets of rows of cells in response to an all row high test request. 

359. The memory of claim 66 wherein said array of memory cells is organized into a 
plurality of array blocks, said memory additionally comprising a power distribution bus including 
a first plurality of conductors forming a web around each of said array blocks and a second 
plurality of conductors extending from said wmpar^ytm a grid within each of said array blocks. 

360. The memory of claim 359 sufflitionally comprising a plurality of pads located 
centrally with respect to said array blocks, aad v^rein^dd power distribution bus includes a 
third plurality of conductors running paralleilto saia plurality of pads for receiving an external 
voltage from said plurality of pads and for distributing the external voltage to said plurality of 
voltage supplies. ' 

361. The memory of claim 6($ wherein said array of memory cells is organized into a 

plurality of array blocks, and wherein s^id plurality of voltage supplies includes a voltage 

/' / 

regulator comprised of a plurality of power amplifiers, and wherein at least one power amplifier 

// 

is associated with each of said plurality of array blocks. 

362. The memory of claim 361 additionally comprising circuits for disabling said at 
least one power amplifier when its associated array block is disabled. 

363. The memory o/claim 361 wherein said plurality of power amplifiers is divided 
into a plurality of groups for o^e of separate and concurrent operation to achieve a predetermined 
level of output power. 

364. The memor^jof claim 66 wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
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operation in one of separate and concurrent operation to achieve predetermined levels of output 
power. 

365. The memory of claim 364 wherein saiH plurality of voltage pump circuits is 

divided into a primary group and a secondary group/and wherein both said primary and said 

I 

secondary groups are operable in response to a first type of refresh mode and wherein only said 

/ 

primary group is operable in response to a second type of refresh mode. 

/ 

366. The memory of claim 66 wherein said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to said array, said bias generator including an output 
status monitor. 

367. The memory of claim 366 Additionally comprising a powerup sequence circuit 
for controlling the powering up of certain iff said plurality of voltage supplies. 

368. The memory of claim 6q fy^rein s^m memory provides at least 256 meg of 

storage. 

369. The memory of claim 368 wherein said array provides more than 256 meg of 

storage, said memory additionally comprising repair logic to logically replace defective memory 

I 

cells with operable memory cells such /that said memory provides said 256 meg of storage. 

ii 

3 70. A system, comprising: 1 

;('/ 

a control unit for performing a series of instructions; and 

il 

a dynamic random access piemory responsive to said control unit, said memory 
comprising: 

an array of memory cells 

a plurality of peripheral devices responsive to external signals for writing data into said 
memory cells and for reading data out of said memory cells; 

a plurality of voltage supplies responsive to an external voltage for generating a plurality 

I 

of supply voltages for use by said array and said plurality of peripheral devices, one of said 



plurality of voltage supplies including a voltage generator producing an output voltage; 
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a voltage detection circuit responsive to said output voltage for producing an overvoltage 



signal and an undervoltage signal indicative of whether the output voltage is within a first 

predetermined range; and jj 

ft 

a logic circuit responsive to said overvoltage and said undervoltage signals for providing 

/ 

an -indication of the stability of the voltage generator. // 

371. The system of claim 370 wherein said voltage generator is of the type which 

/' 

utilizes a pullup and a pulldown current for regulation purposes, said memory additionally 
comprising: 

a pullup current monitor responsive to the p/illtip current for generating a first pullup 
signal and a second pullup signal indicative of wither tfe€ change over time of the pullup current 
is within a second predetermined range; and 

a pulldown current monitor responsive td We pulldown current for generating a first 
pulldown signal and a second pulldown signal inaicative of whether the change over time of the 
pulldown current is within a third predetermined range, and wherein said logic circuit is also 
responsive to said first and second pullup signals and said first and second pulldown signals. 

372. The system of claim 370 wherein said array is organized into rows and columns 
to form a plurality of individual arrays, and wherein said plurality of individual arrays is 
organized into a plurality of array blocks, and wherein said plurality of peripheral devices 
includes a plurality of sense amplifiers positioned between adjacent rows of individual arrays and 
a plurality of row decoders positioned betvyeen adjacent columns of individual arrays. 

373. The system of claim 372 wherein each of said plurality of individual arrays 
includes digitlines extending therethrough and into said sense amplifiers, and wherein said array 

j 

blocks include I/O lines running between adjacent rows of individual arrays and through said 

// 

sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 



to said I/O lines. 
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374. The system of claim 373 wherein said apray blocks include datalines running 

between adjacent columns of individual arrays and through said row decoders to form 

/ 

intersections with said I/O lines, said plurality of peripheral devices including a plurality of 

/ 

multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 



signals on said I/O lines to said datalines. 



375. The system of claim 374 wherein said multiplexers are positioned at every 

n 
h 

second individual array. 

376. The system of claim 370 wh^r^pi said array of memory cells includes a plurality 
of individual arrays organized into a plurality <ff arnjyquadrants, and wherein said plurality of 
peripheral devices includes an array I/O block S6r servicing each of said array quadrants, a 
plurality of data read multiplexers responsfi/e to sdid array I/O blocks, a plurality of data output 
buffers responsive to said plurality of data read multiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output miffers. 

377; • • The system of claim 376 wherein said plurality of peripheral devices includes a 
plurality of data in buffers responsive to externally supplied data and a plurality of data write 
multiplexers responsive to said plurality/ of data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

378. The system of claim 376 additionally comprising a data test path circuit 
interposed between said array I/O blacks and said plurality of data read multiplexers. 

379. The system of claim/378 wherein said individual arrays of memory cells include 
memory cells arranged in rows and iolumns, said memory additionally comprising logic for 
cycling through sets of rows of cells/in response to an all row high test request. 

380. The system of clai 1 370 wherein said array of memory cells is organized into a 
plurality of array blocks, said memory additionally comprising a power distribution bus including 
a first plurality of conductors forming a web around each of said array blocks and a second 
plurality of conductors extending from said web to form a grid within each of said array blocks. 
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38 1 . The system of claim 380 additionally comprising a plurality of pads located 
centrally with respect to said array blocks, and wherein said power distribution bus includes a 



third plurality of conductors running parallel to said plurality of pads for receiving an external 

/ 

voltage from said plurality of pads and for distributing the external voltage to said plurality of 
voltage supplies. ^ 

382. The system of claim 370 wherein said array of memory cells is organized into a 

tt 

plurality of array blocks, and wherein said plurality of voltage supplies includes a voltage 
regulator comprised of a plurality of power amplifiers, and wherein at least one power amplifier 
is associated with each of said plurality of4my blocks. 

383. The system of claim 3p2 OTdi^naUvpomprising circuits for disabling said at 
least one power amplifier when its assj&iated apray block is disabled. 

384. The system of claim 3 ^wherein said plurality of power amplifiers is divided 
into a plurality of groups for one of separate and concurrent operation to achieve a predetermined 
level of output power. 

385. The system of clairt/370 wherein said plurality of voltage supplies includes a 

a 

voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 

ij 

operation in one of separate and concurrent operation to achieve predetermined levels of output 
power. 

386. The system of $aim 385 wherein said plurality of voltage pump circuits is 

divided into a primary group and a secondary group, and wherein both said primary and said 

I 

secondary groups are operabl^ in response to a first type of refresh mode and wherein only said 

I 

primary group is operable in Response to a second type of refresh mode. 

387. The system of claim 370 wherein said plurality of voltage supplies includes a 

If 

bias generator for supplying a bias voltage to said array, said bias generator including an output 
status monitor. 
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388. The system of claim 387 additionally comprising a powenip sequence circuit for 
controlling the powering up of certain of said plurality ofivoltage supplies. 

389. The system of claim 370 wherein said memory provides at least 256 meg of 

storage. 

390. The system of claim 389 wherein said array provides more than 256 meg of 

/ 

storage, said memory additionally comprising repair logic to logically replace defective memory 

/ 

cells with operable memory cells such that said memory provides said 256 meg of storage. 

ij 

391. A stability sensor for a voltage jjgenerator generating an output voltage, 
comprising: 

a voltage detection circuit responsWefto the^tftput voltage for producing an overvoltage 
signal* and an undervoltage signal indicative 6fwhethpr4he output voltage is within a first 
predetermined range; and 

a logic circuit responsive to said ovfervoltage and said undervoltage signals for providing 
an indication of the stability of the voltage /generator. 

392. The stability sensor of claim 391 wherein said voltage detection circuit includes: 
a first transistor responsive to the output voltage for producing said overvoltage signal 

indicative of whether the output voltagfe/is greater than an upper limit of said first predetermined 
range; and 

a second transistor responsive to the output voltage for producing said undervoltage 
signal indicative of whether the output voltage is less than a lower limit of said first 
predetermined range. | 

393. The stability sensor|>f claim 391 wherein said voltage generator is of the type 
which utilizes a pullup and a pulldown current for regulation purposes, said sensor further 
comprising: 
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pullup current monitor responsive to the puflup current for generating a first pullup 

ir the ch 



signal and a second pullup signal indicative of whethi 
is within a second predetermined range; and 

a pulldown current monitor responsive to th<? 



:hange over time of the pullup current 



pulldown current for generating a first 



pulldown signal and a second pulldown signal indicative of whether the change over time of the 



pulldown current is within a third predetermined 
responsive to said first and second pullup signals 

394. The stability sensor of claim 393 

a source circuit for sourcing current, each 
pullup current; 

a sink circuit for sinking current; 

an RC time constant circuit connected 




and wherein said logic circuit is also 
st and second pulldown signals, 
id pullup current monitor includes: 
Current being indicative of the present 



source circuit and said sink circuit 



such that each sink current is indicative of a previ >us pullup current; 

a positive differential current circuit responsive to the source current and the sink current 
for generating said first pullup signal indicative ofi whether the present pullup current is greater 
than the previous pullup current; and jj 

a negative differential current Circuit resjKmsive to the source current and the sink current 
for generating said second pullup signal indicative of whether the present pullup current is less 



than the previous pullup current. 

395. The stability sensor of claim 394 
controlled by said RC time constant circuit. 



'herein said sink circuit includes a transistor 



therein said RC time constant circuit includes 



396. The stability sensor of claim 394 
a resistor in combination with a capacitor, and whbrein a charge stored by said capacitor is 

L 

responsive to the difference between the source cu Tent and the sink current. 
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397. The stability sensor of claim 39^ wherein said positive differential circuit 
includes a resistor connected to produce a voltage indicative of the difference between the source 
current and the sink current and an inverter responsive to said voltage. 

. 398. The stability sensor of claim 394 wherein said negative differential circuit 




includes a resistor connected to produce a voltage indicative of the difference between the source 

t 

current and the sink current and a pair of series Connected inverters responsive to said voltage. 

ii 

399. The stability sensor of claim 393 wherein said pulldown current monitor 
includes: 

a sink circuit for sinking current, each siplf'curfrat being indicative of the present 
pulldown current; 

a source circuit for sourcing current;^' 

an RC time constant circuit connected* between said sink circuit and said source circuit 
such that each source current is indicative of a previous pulldown current; 

a positive differential current circuit re jponsive to the sink current and the source current 
for generating said first pulldown signal indicative of whether the present pulldown current is 
greater than the previous pulldown current; and I 

a negative differential current circuit responsive to the sink current and the source current 

I 

for generating said second pulldown signal indicative of whether the present pulldown current is 
less than the previous pulldown current. 

400; The stability sensor of claim 398 fwherein said source circuit includes a transistor 
controlled by said RC time constant circuit. 

40 1 . The stability sensor of claim 399 wl terein said RC time constant circuit includes 
a resistor in combination with a capacitor, and wherein a charge stored by said capacitor is 



erei: 



responsive to the difference between the sink curreni and the source current. 
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402. The stability sensor of claim 399 wherein said positive differential circuit 
includes a resistor connected to produce a voltage/indicative of the difference between the sink 
current and the source current and an inverter responsive to said voltage. 

f 

403. The stability sensor of claim 399 wherein said negative differential circuit 



i. 



includes a resistor connected to produce a voltage indicative of the difference between the sink 
current and the source current and a pair of series connected inverters responsive to said voltage. 

404. The memory of claim 68 wherein said array is organized into rows and columns 

i 

to form a plurality of individual arrays, and wherein said plurality of individual arrays is 

?d plurality of peripheral devices 
includes a plurality of sense amplifiers positio ie^betwgen adjacent rows of individual arrays in 
said array blocks and a plurality of row deccx trs p^sitidned between adjacent columns of 



organized into a plurality of array blocks, and Whe 



individual arrays in said array blocks. 

405. The memory of claim 404 whjbrein each of said plurality of individual arrays 



J 



includes digitlines extending therethrough an<J into said sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacent rows of individual arrays and through said 

i 

sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. * 

406. The memory of claim 405 wherein said array blocks include datalines running 

T 
1 

between adjacent columns of individual arra is and through said row decoders to form 

Ji 

intersections with said I/O lines, said plurali y of peripheral devices including a plurality of 

I 

multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/O lines to said datalines. 

407. The memory of claim 406 ^herein said multiplexers are positioned at every 
second individual array. 

408. The memory of claim 68 w&erein said array of memory cells includes a plurality 

J 

of individual arrays organized into a pluralit hoi array quadrants, and wherein said plurality of 
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peripheral devices includes an array I/O block for servicing each of said array quadrants, a 

plurality of data read multiplexers responsive to skid array I/O blocks, a plurality of data output 

I 

buffers responsive to said plurality of data read multiplexers, and a plurality of data pad drivers 

/ 

responsive to said plurality of data output buffers. 



409. The memory of claim 408 wherein said plurality of peripheral devices includes a 

i 

plurality of data in buffers responsive to externally supplied data and a plurality of data write 
multiplexers responsive to said plurality of data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

410. The memory of claim 408 additionally comprising a data test path circuit 
interposed between said array I/O blocks an< l^ai^^urality of data read multiplexers. 

411. The memory of claim 410^ herri^aMiifdividual arrays of memory cells include 
memory cells arranged in rows and column? f / ssdftmemory additionally comprising logic for 
cycling through sets of rows of cells in respc nse to an all row high test request. 

4 1 2. The memory of claim 68 wl erein said array of memory cells is organized into a 
plurality of array blocks, said memory additi onally comprising a power distribution bus including 

around each of said array blocks and a second 
i web to form a grid within each of said array blocks. 

413. The memory of claim 412a dditionally comprising a plurality of pads located 
centrally with respect to said array blocks, ^nd wherein said power distribution bus includes a 

to said plurality of pads for receiving an external 
voltage from said plurality of pads and for c( stributing the external voltage to said plurality of 
voltage supplies. 

414. The memory of claim 68 wherein said array of memory cells is organized into a 

lity of voltage supplies includes a voltage 

regulator comprised of a plurality of power amplifiers, and wherein at least one power amplifier 
is associated with each of said plurality of arr^y blocks. 



a first plurality of conductors forming a web 
plurality of conductors extending from said 



third plurality of conductors running paralle 



plurality of array blocks, and wherein said p 
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415. The memory of claim 4 1 4 additional 



y comprising circuits for disabling said at 
ock is disabled. 



least one power amplifier when its associated array b»v 

I 

416. The memory of claim 414 wherein said plurality of power amplifiers is divided 

f 

into a plurality of groups for one of separate and concurrent operation to achieve a predetermined 
level of output power. 

417. The memory of claim 68 wherein said plurality of voltage supplies includes a 

i 

voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
operation in one of separate and concurrent operation to achieve predetermined levels of output 
power. 

418. The memory of claim 417 whereifa stfui plurality of voltage pump circuits are 



divided into a primary group and a secondary 
secondary groups are operable in response to a 
primary group is operable in response to a secoi 



therein both said primary and said 
5f refresh mode and wherein only said 
• of refresh mode. 



419. The memory of claim 68 wherein said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to saicj array, said bias generator including an output 
status monitor. 

420. The memory of claim 68 whereii said powerup sequence circuit controls the 

powering up of certain of said plurality of voltagf supplies in response to an externally supplied 

I 

voltage. i 



421. The memory of claim 68 wherei 



storage. 



said memory provides at least 256 meg of 



422. The memory of claim 42 1 whe ein said array provides more than 256 meg of 
storage, said memory additionally comprising ippair logic to logically replace defective memory 
cells with operable memory cells such that said memory provides said 256 meg of storage. 

423. A system, comprising: 

a control unit for performing a series ofiinstructions; and 
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a dynamic random access memory responsive to said control unit, said memory 
comprising: 

an array of memory cells; 

a plurality of peripheral devices for writing data into said memoiy cells and for reading 
data out of said memory cells; $ 

a plurality of voltage supplies responsive to an external voltage for generating a plurality 
of supply voltages for use by said array and said plurality of peripheral devices; and 

a powerup sequence circuit for controlling ihe powering up of certain of the plurality of 
voltage supplies in response to the condition of previously powered up voltage supplies. 

424. The system of claim 423 whereii/^ud.anay is organized into rows and columns 
to form a plurality of individual arrays, and wqpr^in s^ifl'plurality of individual arrays is 
organized into a plurality of array blocks, and ^Mrein^ui plurality of peripheral devices 
includes a plurality of sense amplifiers positionepbetween adjacent rows of individual arrays and 
a plurality of row decoders positioned between^ Ljacent columns of individual arrays. 

425. The system of claim 424 wherein each of said plurality of individual arrays 



includes digitlines extending therethrough and 



i nto said sense amplifiers, and wherein said array 



blocks include I/O lines running betwefen adjacent rows of individual arrays and through said 
sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

426. The system of claim 425 wherein said array blocks include datalines running 
between adjacent columns of individual arrays and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheral devices including a plurality of 

J 

multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/O lines to said datalines 

427. The system of claim 426 wjherein said multiplexers are positioned at every 
second individual array 
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428. The system of claim 423 wherein said array of memory cells includes a plurality 
of individual arrays organized into a plurality of array quaL-ants, and wherein said plurality of 
peripheral devices includes an array I/O block for servicing each of said array quadrants, a 
plurality of data read multiplexers responsive to said array I/O blocks, a plurality of data output 



buffers responsive to said plurality of data read multiplexers, and a plurality of data pad drivers 

1 

responsive to said plurality of data output buffers. 

429. The system of claim 428 wherein $Md plurality of peripheral devices includes a 
plurality of data in buffers responsive to externally supplied data and a plurality of data write 
multiplexers responsive to said plurality of data in/buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiples 

430. The system of claim 428 additionally ^uprising a data test path circuit 
interposed between said array I/O blocks and smtphm]iJtffof data read multiplexers. 

43 1 . The system of claim 430 wher^^aid individual arrays of memory cells include 
memory cells arranged in rows and columns, dud memory additionally comprising logic for 
cycling through sets of rows of cells in response to an all row high test request. 

432. The system of claim 423 whjbrein said array of memory cells is organized into a 
plurality of array blocks, said memory additionally comprising a power distribution bus including 
a first plurality of conductors forming a wep around each of said array blocks and a second 

plurality of conductors extending from said web to form a grid within each of said array blocks. 

I 

433. The system of claim 432 additionally comprising a plurality of pads located 
centrally with respect to said array blocks J and wherein said power distribution bus includes a 
third plurality of conductors running parallel to said plurality of pads for receiving an external 
voltage from said plurality of pads and fey distributing the external voltage to said plurality of 
voltage supplies. 

wherein said array of memory cells is organized into a 
plurality of array blocks, and wherein saip plurality of voltage supplies includes a voltage 
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said plurality of power amplifiers is divided 



regulator comprised of a plurality of power amplified and wherein at least one power amplifier 
is associated with each of said plurality of array blocks. 

435. The system of claim 434 additionally comprising circuits for disabling said at 
least one power amplifier when its associated array block is disabled. 

436. The system of claim 434 wherein i 
into a plurality of groups for one of separate and concurrent operation to achieve a predetermined 
level of output power. 

437. The system of claim 423 wherein jsaid plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
operation in one of separate and concurrent oper^ti^n^achieve predetermined levels of output 
power. 

438. The system of claim 437 whe: 
divided into a primary group and a secondary grohp, and wherein both said primary and said 
secondary groups are operable in response to a fust type of refresh mode and wherein only said 
primary group is operable in response to a seconcf type of refresh mode. 

said plurality of voltage supplies includes a 
array, said bias generator including an output 




439. The system of claim 423 wherein 



d plurality of voltage pump circuits are 



bias generator for supplying a bias voltage to saiq ; 
status monitor. 

440. The system of claim 423 whereiit said powerup sequence circuit controls the 
powering up of certain of said plurality of voltage supplies in response to an externally supplied 



i 



voltage. 



storage. 



442. The system of claim 441 wherein 



44 1 . The system of claim 423 wherein said memory provides at least 256 meg of 



said array provides more than 256 meg of 



storage, said memory additionally comprising repair logic to logically replace defective memory 
cells with operable memory cells such that said memory provides said 256 meg of storage. 
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443. A device responsive to first and second external signals for controlling a power 
up of a first voltage supply, comprising: 



a first circuit responsive to the first e: 



x^tubI si; 



/. 



gnal for producing a first output signal 



indicative of whether the first external signal satisfies a predetermined condition; and 

a second circuit responsive to the fin^ output signal and the second external signal for 
producing a first enable signal to enable thejfirst voltage supply. 

444. The device of claim 443, vjherein said first output signal is indicative of the first 
external signal being greater than a first predetermined voltage. 



445. The device of claim 444, ^herein sakl first predetermined voltage is 
approximately two volts. 

446. The device of claim 444/ vhereja^idjirst circuit includes: 

a first voltage detector responsive ^J^nrst external signal for producing a first signal 
indicative of the first external signal being greater than said first predetermined voltage; 

a second voltage detector responsive to the first external signal for producing a second 

I 

signal indicative of the first external signal being greater than said first predetermined voltage; 



and 



signal. 



a logic circuit responsive to said f rst and second signals for producing said first output 



447. The device of claim 446i 



signal indicative of whether the first exte 



vherein said first voltage detector includes: 



a voltage limiting circuit responsi ye to the first external signal for producing a threshold 



il signal is above a second predetermined voltage; and 



a signal generating circuit responsive to the first external signal, said threshold signal, 
and said first predetermined voltage for producing said first signal. 

448. The device of claim 447, ^herein said second predetermined voltage is 
approximately 0.7 volts. 

449. The device of claim 447, wherein said voltage limiting circuit includes: 
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a resistor having a first end and a second end said first end in communication with the 
first external signal; 

a plurality of series-connected, p-channel transistors each having a gate terminal in 
communication with a reference potential, with one c f said transistors having a source terminal in 
communication with said second end of said resistor for producing said threshold signal, and 

another of said transistors having a drain terminal in communication with said reference 
potential, said transistors being capable of being shorted across their source and drain terminals to 
change the value of said threshold signal. / 

450. The device of claim 449, wherein' said ^igrfal generating circuit includes: 
a resistor having a first end and a secpstffend, said first end in communication with a 

reference potential; and 

a p-channel transistor having a source ^rminapfTcommunication with the first external 
signal, a gate terminal in co mmuni cation with the threshold signal, and a drain terminal in 
communication with said second end of said resistor for producing said first signal. 

45 1 . The device of claim 447, wherein said second voltage detector includes: 

a voltage limiting circuit responsive to the first external signal for producing a threshold 
signal indicative of whether the first external signal is above a second predetermined voltage; 

a signal generating circuit responsive to the first external signal, said threshold signal, 
and said first predetermined voltage for producing said second signal. 

452. The device of claim 45 1 , ^/herein said second predetermined voltage is 
approximately 0.7 volts. 

453. The device of claim 45 1, therein said voltage limiting circuit includes: 
a resistor having a first end and a : econd end, said first end in communication with a 

reference potential; 

a plurality of series-connected, n-c lannel transistors each having a gate terminal in 
communication with the first external signs 1, with one of said transistors having a drain terminal 
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in communication with the first external signal, and anot ler of said transistors having a source 
terminal in communication with said second end of said "esistor for producing the threshold 
signal, said transistors being capable of being shorted across their source and drain terminals to 
change the value of said threshold signal. / 

454. The device of claim 453, wherein said signal generating circuit includes: 
a resistor having a first end and a second end, said first end in communication with the 

first external signal; and / 

an n-channel transistor having a source terminal in communication with the reference 
potential, a gate terminal in communication with said threshold signal, and a drain terminal in 
communication with said second end of said resisror for producing said second signal. 

455. The device of claim 446, wherein sp*& logic circuit includes: 
first and second series connected inverters forjeceiving said first signal; 
a third inverter for receiving said sebjg£d / signal; 
a NAND gate responsive to said series^xmnected first and second inverters and said third 

invertor; and 

a fourth inverter responsive to saidvNAND gate for producing said first output signal. 

456. The device of claim 443 /Additionally comprising a reset circuit interposed 
between said first and second circuits for^eceiving said first output signal from said first circuit 
and for terminating said first output sigrial when predetermined stability requirements are not 



meet. 

457. The device of claim^56, wherein said predetermined stability requirements 
include said first output signal remaining within a predetermined range for approximately one 
hundred nanoseconds. 

458. The device of claim 456 wherein said reset circuit includes: 
a plurality of series-cormected buffer gates with a first one of said buffer gates responsive 

to said first output signal; andi 
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a logic circuit responsive to said first outfit signal and a last one of said series-connected 
buffer gates. 

459. The device of claim 458, whereinfsaid reset circuit includes: 
a NAND gate having a first input terminal in communication with said first output signal, 

a second input terminal in communication witlj said last one of said series-connected buffer gates, 

and an output terminal; and 

an inverter having an input terminalin communication with said output terminal of said 

NAND gate, and an output terminal at which said first output signal is available. 



/hei 



460. The device of claim 458 wherein said reset circuit further includes a reset logic 
gate responsive to said first output signal ^producing a reset signal for resetting said buffer 
gates to a predetermined state. 

46 1 . The device of claim 443 # whereiff said second circuit includes: 
a logic circuit responsive to said/first output signal and the second external signal for 

producing an output signal; and 

a latch responsive to said outpu^t signal of said logic circuit for producing said first enable 

signal. 

462. The device of claim 461 , wherein said logic circuit includes a NAND gate having 
a first input terminal in communicatiotywith said first output signal, a second input terminal in 
communication with the second extenjal signal, and an output terminal for producing said output 
signal of said logic circuit. 

463. The device of claim 4jl3, wherein said device is responsive to a third external 
signal for controlling the power up se uence of a second voltage supply, said device comprising: 

a third circuit responsive to » id first output signal, the second external signal, and the 
third external signal for producing a s scond enable signal to enable the second voltage supply. 

464. The device of claim 1 63, wherein said third circuit includes: 
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